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1. Introduction and Definitions
There are Uncertainties in many Complicated Problems in the fields of engi-

neering, physics, Computer Science, Medical science, Social Science and economics.
These problems can not be solved by Classical Methods. For Solving these Prob-
lems Molodtsov [13] Introduced the concept of soft set. It is a type of mathematical
tool that helps to solve problems dealing with uncertain data. The notion of Soft
topological Spaces was introduced by Shabir and Naz [15] on an initial Universe
with a fixed set of Parameters and they investigated Some Properties of soft topo-
logical Spaces. Maji et al. [10, 11] introduced several application of soft sets in
decision making Problems. Following this soft, Metric spaces [2, 4, 5, 6], neigh-
borhood properties of Soft topological spaces were studied in [14]. Further the
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subject of Soft expert metric spaces has also not been studied yet. For this reason,
using the definition of soft expert Set given by [1]. Ulucay, Sahin and Olgan [17]
introduce a notion of soft expert metric and Soft expert metric space based on
soft expert Point of soft expert Sets, notions of Soft expert real number and some
properties of Soft expert metric spaces. In this paper, we continue investigating
the Property of soft expert metric Space with Propositions based on soft expert
closed sphere with soft expert Point in soft expert metric spaces.

2. Preliminary Theorems
In this section we recall some basic notions in soft experts Set theory [1] Let

U be Universe, E a Set of Parameters and X a set of experts. Let O be a set
opinions. Z = E ×O ×X and A ⊆ Z.

Definition 2.1. ([1]) A pair (F,A) is called a soft expert set over U , Where F
is mapping given by F : A → P (U), where P (U) denotes the Power Set of U .
We assume in this paper, two-Valued opinions only in set O that is O = {0 =
disagree, 1 = agree}. But multi - Valued opinions may be assumed as well.

Definition 2.2. ([1]) For two soft expert sets (F,A) and (G,B) over U , (F.A) is
called a soft expert subset of (G,B) if

1. A ⊆ B,

2. ∀ε ∈ B, G(ε) ⊆ F (ε).

This relationship is denoted by (F,A)⊆̃(G,B). In this case (G,B) is called a soft
expert superset of (F,A).

Definition 2.3. ([1]) Two soft expert sets (F,A) and (G,B) over a common
universe U , are said to be equal if (F,A) is a soft expert subsets of (G,B) and
(G.B) is a soft expert subset of (F,A).

Definition 2.4. ([1]) Let E be a set of parameters and X a set of experts. The
NOT set of Z = E ×O ×X denoted by IZ, is defined by

IZ = {(Iei,xj ,ok),∀i, j, k}

Where, Iei is not ei.

Theorem 2.5. ([1]) The complement of a soft expert set (F,A) is denoted by
(F,A)c and is defined by (F,A)c = (F c, IA), where F c : IA → P (U) is mapping
given by

F (α)c = U–F (Iα), ∀α ∈ IA.
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Definition 2.6. ([1]) An agree soft expert set (F,A)1 over U is a soft expert subset
of (F,A) defined as follow:

(F,A)1 = {F1(α) : α ∈ E ×X × {1}}.

Definition 2.7. ([1]) An disagree soft expert set (F,A)0 over U is a soft expert
subset of (F,A) defined as follow:

(F,A)0 = {F0(α) : α ∈ E ×X × {0}}.

Definition 2.8. ([1]) The union of two soft expert sets (F,A) and (G,B) over U
denoted by ′′(F,A)∪̃(G,B)′′, is the soft expert set (H,C), where C = A ∪B and

∀e ∈ C,H(e) =


F (e), if e ∈ A−B
G(e), if e ∈ B − A
F (e) ∪G(e), if e ∈ A ∩B

We express it as (F,A)∪̃(G,B) = (H,C).
The following definition of intersection of two soft expert sets is given as that of
the bi intersection in.

Definition 2.9. ([1]) The intersection of two soft expert sets (F,A) and (G,B) over
U denoted by ′′(F,A)∩̃(G,B)′′, is the soft expert set (H,C), where C = A∩B∀e ∈ C,
and

H(e) =


F (e), if e ∈ A−B
G(e), if e ∈ B − A
F (e) ∩G(e), if e ∈ A ∩B

We express it as (F,A)∩̃(G,B) = (H,C).

Definition 2.10. ([1]) If (F,A) and (G,B) are two soft expert sets over U then
(F,A) AND (G,B) denoted by (F,A) ∧ (G,B), is defined by (F,A) ∧ (G,B) =
(H,A×B), where H(α, β) = F (α)∩̃G(β);∀(α, β) ∈ A×B.

Definition 2.11. ([1]) If (F,A) and (G,B) are two soft expert sets over U then
(F,A) OR (G,B) denoted by (F,A)∨(G,B) is defined by (F,A)∨(G,B) = (O,A×
B), where O(α, β) = F (α)∪̃G(β);∀(α, β) ∈ A×B.

3. Soft Expert Real Number, Soft Expert Point and Soft Expert Metric
Spaces

Definition 3.1. Let R be the set of real numbers and B(R) be collection of all non-
empties bounded subsets of R and E a set parameters and X a set of expert. Let
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O be a set opinions, Z = E ×O×X and A ⊆ Z. Then a mapping F : A → B(R)
is called a soft expert real set. It is denoted by (F,A). If specifically (F,A) is a
singleton soft expert set, then identifying (F,A) with the corresponding soft expert

element, it will be called a soft expert real number and denoted k̃, m̃, ñsuch that
k̃(e) = e,∀e ∈ A etc. For example 1̄ soft expert real number 1̄(e) = 1∀e ∈ A.

Definition 3.2. [17] For two soft expert real numbers;

1. k̃≤̃m̃ if k̃(a)≤̃m̃(a)∀a ∈ A;

2. k̃≥̃m̃ if k̃(a)≥̃m̃(a)∀a ∈ A;

3. k̃<̃m̃ if k̃(a)<̃m̃(a)∀a ∈ A;

4. k̃>̃m̃ if k̃(a)>̃m̃(a)∀a ∈ A.

Definition 3.3. [17] Soft expert set (P,A) over U is said to be soft expert point
if there is exactly one e ∈ A, such that P (a) = {x̃} for some x̃ ∈ U and P (a′) =
ø∀a′ ∈ A{a}. It will be denoted by x̃a.

Definition 3.4. [17] Two soft expert points x̃a,ỹa are said to be equal if a′ = a and
P (a) = P (a′) i.e. x̃ = ỹ. Thus x̃a = ỹa ⇔ x̃ ̸= ỹ, or a′ ̸= a.

Theorem 3.5. [17] The union of any collection of soft expert points can be con-
sidered as soft expert set and every soft expert set can express as union of all soft
expert points belonging to it.

(F,A) =
⋃

x̃a∈(F,A)

x̃a

Let Ũ be absolute soft expert set i.e. F (a) = U, a ∈ A, where, (F,A) = Ũ and

SEPŨ be collection of all soft expert point Ũ and R(A)∗ denoted the set of all non-
negative soft expert real numbers.

Definition 3.6. [17] A mapping d̃ : SEP (Ũ)× SEP (Ũ) → R(A)∗ is said to be a

soft expert metric on the soft expert set Ũ if d̃ satisfies the following conditions:

SEM 1 d̃(x̃a1 , ỹa2)≥̃0̄ ∀x̃a1 , ỹa2 ∈ Ũ ,

SEM 2 d̃(x̃a1 , ỹa2) = 0̄ ⇔ x̃a1 = ỹa2 ,

SEM 3 d̃(x̃a1 , ỹa2) = d̃(ỹa2 , x̃a1) ∀x̃a1 , ỹa2 ∈ Ũ ,

SEM 4 ∀x̃a1 , ỹa2 , z̃a3 ∈ Ũ , d̃(x̃a1 , z̃a3)≤̃d̃(x̃a1 , ỹa2) + d̃(ỹa2 , z̃a3).
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The soft expert set Ũ with soft expert metric d̃ on Ũ is called a soft expert metric
space and denoted by (Ũ , d̃, A).

Definition 3.7. [17] Let (F,A)(̸=) ∈ s(Ũ), then the collection of all soft expert
elements of (F,A) will be denoted by SEE(F,A). For a collection B of soft expert

elements of Ũ , the soft expert set generated by B is denoted by SES(B).

Example 3.8. [17] Let Ũ is being a non- empty set and E a set of parameters
and X a set of experts. Let O be a set opinions, Z = E ×O ×X and A ⊆ Z. Let
Ũ be the absolute soft expert set i.e. F (r) = Ũ , ∀r ∈ A, where (F,A) = Ũ . We

define ∀x̃a1 , ỹa2 ∈ U , d̃ : SEP (Ũ)× SEP (Ũ) → R(A)∗ by

d̃(x̃a1 , ỹa2) =

{
0̄, x̃a1 = ỹa2

1̄, x̃a1 ̸= ỹa2

Normally d̃ satisfies all the soft expert metric axioms. So, d̃ is soft expert metric
on the soft expert set Ũ and (Ũ , d̃, A). d̃ is called the discrete soft expert metric

on the soft expert set Ũ and (Ũ , d̃, A) is said to be the discrete soft expert metric
space.

Definition 3.9. [17] Let (Ũ , d̃, A) be a soft expert metric space and ε̃ be a non-
negative soft expert real number

D(x̃a1 , ε̃) = {ỹa2 ∈ Ũ : d̃(x̃a1 , ỹa2)<̃ε̃}⊆̃SEP (Ũ)

is called the soft expert open ball with center x̃a1 an radius ε̃ and

D(x̃a1 , ε̃) = {ỹa2 ∈ Ũ : d̃(x̃a1 , ỹa2)≤̃ε̃}⊆̃SEP (Ũ)

is called the soft expert closed ball with center x̃a1, an radius ε̃.

Definition 3.10. [17] Let (Ũ , d̃, A) be a soft expert metric space and (F,B) be a

soft expert subset of Ũ .(F,B) is called a soft expert open subset of Ũ and ε̃ non-
negative soft expert real number if; D(x̃a, ε̃)⊆̃(F,B)∀x̃a ∈ (F,B).

Definition 3.11. [17] Let (Ũ , d̃, A) be a soft expert metric space. A soft expert set

(G.R)⊆̃Ũ is said to be “soft expert closed in Ũ with respect to d̃” if its complement

(G,R)c is soft expert open set in (Ũ , d̃, A).

Theorem 3.12. [17] In a soft expert metric space every soft expert open ball is a
soft expert open set.

4. Main Theorems
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In this Section We presented different definition and applications of soft Expert
distance between two Soft Expert Point Using Soft Expert metric of d̃

Proposition 4.1. Let (x̃a1), (ỹa2)∈̃Ũ and r̃ ∈ R̃(A)∗. We can define a soft Expert
function for Soft Expert sets as the following

d̃((x̃a1), (ỹa2)) =

{
0, x̃a1 = ỹa2

r̃, r̃ ≥ 0, x̃a1 ̸= ỹa2

This defined d̃ Soft Expert function is soft expert metric on Ũ .
Proof. Let (x̃a1), (ỹa2)∈̃Ũ

(i) If r̃ = õ then, x̃a1 = ỹa2 and d̃((x̃a1), (ỹa2)) = 0 and if r̃ ≥ õ then, x̃a1 ̸= ỹa2

and d̃((x̃a1), (ỹa2)) = 1 > 0.

(ii) If r̃ = õ then x̃a1 = ỹa2 and d̃((x̃a1), (ỹa2)) = 0 and conversely if

d̃((x̃a1), (ỹa2)) = 0 then, x̃a1 = ỹa2 and r̃ = õ.

(iii) If r̃ = õ then, x̃a1 = ỹa2 and d̃((x̃a1), (ỹa2)) = 0 = d̃((ỹa2), (x̃a1)). If r̃ ≥ õ

then, x̃a1 = ỹa2 and d̃((x̃a1), (ỹa2)) = r̃ = d̃((x̃a1), (ỹa2)) then the soft expert
symmetry property is observed.

(iv) Let r̃ = õ then, x̃a1 = ỹa2 and (x̃a1), (ỹa2), (z̃a3)∈̃Ũ from the axiom (i),

d̃((x̃a1), (ỹa2)) = 0, d̃((x̃a1), (z̃a3)) = 0 and d̃((z̃a3), (ỹa2)) = 0 and then,

d̃((x̃a1), (ỹa2)) ≤ d̃((x̃a1), (z̃a3))+ d̃((z̃a3), (ỹa2)) on the other hand if r̃ ≥ õ
then x̃a1 ̸= ỹa2 .

Hence d̃((x̃a1), (ỹa2)) = r̃, d̃((x̃a1), (z̃a3)) = r̃ and d̃((z̃a3), (ỹa2)) = r̃. So that

d̃((x̃a1), (ỹa2)) ≤ d̃((x̃a1), (z̃a3))+ d̃((z̃a3), (ỹa2)) and the soft expert triangular in-
equality is satisfied.

Definition 4.2. The soft expert metric space (Ũ , d̃) defined in proposition [4.1] is
called as soft expert discrete metric.

Proposition 4.3. Let (Ũ , d̃) be a soft expert metric space for all (x̃a1), (ỹa2)∈̃Ũ ,

r̃ ∈ R̃(A)∗., the soft expert function d̃E((x̃a1), (ỹa2)) = min{d̃((x̃a1), (ỹa2)), r̃} is a

soft expert metric on Ũ .
Proof. We need to prove that d̃E satisfies the soft expert metric space axioms

(i) d̃E((x̃a1), (ỹa2)) ≥ 0 is obvius

d̃E((x̃a1), (ỹa2)) = 0 ⇔ min{d̃((x̃a1), (ỹa2)), r} = 0
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⇔ d̃((x̃a1), (ỹa2)) = 0 ⇔ (x̃a1) = (ỹa2). The converge is also true. Then (i) is
satisfied.

(ii) If d̃E((x̃a1), (ỹa2)) = d̃((x̃a1), (ỹa2)) then

d̃E((x̃a1), (ỹa2)) = d̃E((ỹa2), (x̃a1)). If

d̃E((x̃a1), (ỹa2)) = r̃ then d̃E((ỹa2), (x̃a1)) = r̃

Hence, d̃E((x̃a1), (ỹa2)) = d̃E((ỹa2), (x̃a1))

(iii) For all (x̃a1), (ỹa2), (z̃a3)∈̃Ũ
If d̃E((x̃a1), (ỹa2)) = r̃ or d̃E((z̃a3), (ỹa2)) = r̃ then

d̃E((x̃a1), (z̃a3)) + d̃E((z̃a3), (ỹa2)) ≥ r̃ = d̃E((x̃a1), (ỹa2)).

If d̃E((x̃a1), (z̃a3)) < r̃ Ve d̃E((z̃a3), (ỹa2)) < r̃

Then d̃E((x̃a1), (z̃a3)) = d̃((x̃a1), (z̃a3)) Ve d̃E((z̃a3), (ỹa2)) = d̃((z̃a3), (ỹa2))
consequently
d̃E((z̃a3), (ỹa2)) = min{d̃((x̃a1), (ỹa2), r̃)} ≤
d̃((x̃a1), (ỹa2)) ≤ d̃((x̃a1), (z̃a3)) + d̃((z̃a3), (ỹa2))

= d̃E((x̃a1), (z̃a3)) + d̃E((z̃a3), (ỹa2)) is satisfied.

Hence, (Ũ , d̃E) is a soft expert space

Example 4.4. In a soft expert metric space (Ũ , d̃) prove that

|d̃((x̃a1), (z̃a3))− d̃((ỹa2), (z̃a3))| ≤ d̃((x̃a1), (ỹa2)) ∀ x̃a1 , ỹa2 , z̃a3∈̃Ũ

Solution. : Let x̃a1 , ỹa2 , z̃a3 be may three soft expert points in Ũ , then by triangle
Inequality, we have

d̃((x̃a1), (z̃a3)) ≤ d̃((x̃a1), (ỹa2)) + d̃((ỹa2), (z̃a3))

d̃((x̃a1), (z̃a3))− d̃((ỹa2), (z̃a3)) ≤ d̃((x̃a1), (ỹa2)) (1)

or
Again by triangle inequality

d̃((ỹa2), (z̃a3)) ≤ d̃((ỹa2), (x̃a1)) + d̃((x̃a1), (z̃a3))

d̃((ỹa2), (z̃a3))− d̃((x̃a1), (z̃a3)) ≤ d̃((ỹa2), (x̃a1))

d̃((x̃a1), (ỹa2)) by symmetry d̃

−{d̃((x̃a1), (z̃a3))− d̃((ỹa2), (z̃a3))} ≤ d̃((x̃a1), (ỹa2)) (2)



154 J. of Ramanujan Society of Mathematics and Mathematical Sciences

It follows from (1) and (2) that

|d̃((x̃a1), (z̃a3))− d̃((ỹa2), (z̃a3))| ≤ d̃((x̃a1), (ỹa2))

d̃((x̃a1), (ỹa2)) ≥ |d̃((x̃a1), (z̃a3))− d̃((ỹa2), (z̃a3))|

Theorem 4.5. Let (Ũ , d̃) be any soft expert metric space and Let Ẽ be a soft expert

positive number, then there exists a soft expert metric d̃∗ for Ũ such that the soft
expert metric space (Ũ , d̃∗) is bounded with δ(Ũ) ≤ Ẽ

Proof. We define d̃∗ by

d̃∗((x̃a1), (ỹa2)) =
Ẽd̃((x̃a1), (ỹa2))

1 + d̃((x̃a1), (ỹa2))

Whenever x̃a1 , ỹa2 ∈ Ũ
Then d̃∗ is a soft expert metric for Ũ as shown below:
[M1]

d̃∗((x̃a1), (ỹa2)) = 0

⇔ Ẽd̃((x̃a1), (ỹa2))

1 + d̃((x̃a1), (ỹa2))
= 0

⇔ d̃((x̃a1), (ỹa2)) = 0
⇔ x̃a1 = ỹa2
[M2]

d̃∗((x̃a1), (ỹa2)) =
Ẽd̃((x̃a1), (ỹa2))

1 + d̃((x̃a1), (ỹa2))

=
Ẽd̃((ỹa2), (x̃a1))

1 + d̃((ỹa2), (x̃a1))
= d̃∗((ỹa2), (x̃a1)) by [M2] for d̃

[M3]

Let x̃a1 , ỹa2 , z̃a3∈̃Ũ then

d̃∗((x̃a1), (ỹa2)) =
Ẽd̃((x̃a1), (ỹa2))

1 + d̃((x̃a1), (ỹa2))

= Ẽ − Ẽ

1 + d̃((x̃a1), (ỹa2))

≤ Ẽ − Ẽ

1 + d̃((x̃a1), (z̃a3)) + d̃((z̃a3), (ỹa2))

≤ Ẽ[d̃((x̃a1), (z̃a3)) + d̃((z̃a3), (ỹa2))]

1 + d̃((x̃a1), (z̃a3)) + d̃((z̃a3), (ỹa2))
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=
Ẽd̃((x̃a1), (z̃a3))

1 + d̃((x̃a1), (z̃a3)) + d̃((z̃a3), (ỹa2))
+

Ẽd̃((z̃a3), (ỹa2))

1 + d̃((x̃a1), (z̃a3)) + d̃((z̃a3), (ỹa2))

≤ Ẽd̃((x̃a1), (z̃a3))

1 + d̃((x̃a1), (z̃a3))
+

Ẽd̃((z̃a3), (ỹa2))

1 + d̃((z̃a3), (ỹa2))

d̃∗((x̃a1), (z̃a3)) + d̃∗((z̃a3), (ỹa2))

Also d̃∗((x̃a1), (ỹa2)) =
Ẽ

1 +
1

d̃((x̃a1), (ỹa2))

≤ Ẽ ∀ x̃a1 , ỹa2 ∈ Ũ
Hence d̃∗ is a bounded soft expert metric for Ũ with δ̃(Ũ) ≤ Ẽ.

4.6. Proposition of soft expert closed sphere

Proposition 4.6.1. In a soft expert metric space every soft expert closed sphere
is soft expert closed set.
Proof. Let (Ũ , d̃) be a soft expert metric space and D̃[x̃a2 , ε̃] be a soft expert

closed sphere in Ũ , so

D[x̃a2 , ε̃] = {ỹa2∈̃Ũ : d̃(x̃a1 , ỹa2)≤̃ε̃}⊆̃SEP (Ũ)

We shall show that D̃[x̃a2 , ε̃]
c is soft expert open.

So suppose D̃[x̃a2 , ε̃]
c = ø̃

Let ỹa2∈̃D[x̃a2 , ε̃]
c

Then ỹa2 /̃∈D[x̃a2 , ε̃] and so

d̃((ỹa2), (x̃a1))− ε̃ = ρ̃, say is a non negative soft expert real number.
Now we take a soft expert open sphere of radius (ρ̃) centered at (ỹa2) and show
that
D̃[x̃a2 , ε̃]

c is open for this we have to show that D[ỹa2 , ρ̃]⊆̃D[x̃a1 , ε̃]
c

Let (z̃a3)∈̃D[ỹa2 , ρ̃] then

d̃((ỹa2), (z̃a3))≤̃ρ̃
Now
d̃((ỹa2), (x̃a1))≤̃d̃((ỹa2), (z̃a3)) + d̃((z̃a3), (x̃a1))

d̃((z̃a3), (x̃a1))≥̃d̃((ỹa2), (x̃a1))− d̃((ỹa2), (z̃a3))

≥ d̃((ỹa2), (x̃a1))− d̃((ỹa2), (x̃a1))− ε̃

d̃((z̃a3), (x̃a1))≥̃ε̃.
Hence, (z̃a3)∈̃D[x̃a1 , ε̃]

c

Thus we have to show that
(z̃a3)∈̃D[ỹa2 , ρ̃]

c
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(z̃a3)∈̃D[x̃a1 , ε̃]
c

Therefore D[ỹa2 , ρ̃]⊆̃D[x̃a1 , ε̃]
c

It follows that D[x̃a1 , ε̃]
c is a soft expert open.

Therefore D[x̃a1 , ε̃] is soft expert closed.

Proposition 4.6.2. In soft expert metric space, the intersection of arbitrary col-
lection of soft expert closed sets is soft expert closed.
Proof. Suppose (Ũ , d̃) be a soft expert metric space and Let {Fλ̃ : λ̃ ∈ ∧̃} be an

arbitrary collection of soft expert closed subset of Ũ . Then we have to show that⋂
λ̃∈∧̃

hλ̃ is also soft expert closed set,

Where ∧̃ is a soft expert index set.
Fλ̃ is a closed.
⇒ F c

λ̃
is open.

⇒
⋃
λ̃∈∧̃

F c
λ̃
is open.

⇒

⋂
λ̃∈∧̃

Fλ̃

c

is open. ⇒
⋂
λ̃∈∧̃

Fλ̃ is closed.

5. Conclusion
In this Paper, motivated by the study of shabir and Naz [ 15 ] on soft topological

spaces, we introduce the new propositions of soft expert closed sphere and soft
expert metric spaces are studied.
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